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ShiftingPatternsin DevelopmentalRank Ordering:
A CaseStudyof theDistrictsof SindProvince
HAROON JAMAL andSALMAN MALIK*
The primary objective of this paper is to observethe changingpatterns in
regional developmentand to highlight some of the major underlying phenomena.
Our examination of changesin rank ordering over a short period of time reveals
that only moderatelydevelopeddistrictshavealteredtheir position in eitherupward
or downward direction. Larkana district moved from sixth to fourth rank, while
Tharparkar district regressedconsiderably from fourth to eighthrank. The exercise
will facilitate policy-makersin allocatingdevelopmentresourcesin districtswherethe
deficienciesareevidently serious. It will also be helpful in locatingresearchareasto
determineparticular bottlenecksto developmentin districtswhich shifteddownward
in rank ordering.
I. INTRODUCTION
Thedecadeof the70shaswitnessedeffortsbyvariousnationalandprovincial
governmentsin Pakistanto reduceregionaldisparitiesin thelevelof development.
A numberofexplicitspatialpolicieshavebeenpursuedtowardsthisobjective.These
haveincluded,ontheonehand,a rangeof fiscalandmonetaryincentives!toindus-
trialinvestmentin backwardareasandmandatoryrestrictions,2ontheotherhand,
*The authorsare ResearchEconomistand ResearchOfficer,respectively,at theApplied
EconomicsResearchCentre,Universityof Karachi.Theyaregratefulto Dr HafizA. Pasha,for his
substantivecommentsandhelpin finalizingthedraftof thispaper.TheyalsothankSajjadAkhtar
andtwoanonymousrefereesfor theirvaluablecomments.Any defectswhichremainare,ofcourse,
thesoleresponsibilityof theauthors.
1To promotebalancedregionaldevelopment,generalnd/oregionspecificincentivesare
granted.For instance,completeexemptionfromcustomsdutyis availableon importof certain
machineryand equipmentin Shikarpur,Jacobabad,Tharparkarand Dadu (excludingKotri).
Industriesin Hyderabad,Kotri andKarachidivision,cannotavailthisfacility. In orderto provide
for timelycredit in adequatequantitiesto differentregions,mandatorycredittargetshavebeen
givento the commercialbanks. Tax holidayfor industriesin leastdevelopedareasis another
exampleof regionspecificincentives.
2In Sind,thereis ageneralbanonanynewunitin Karachi,DhabejiandGharo,unlessit can
eitheronly be establishedat theselocations(ship-buildingandrepairs,ship-breaking,seasault,
canningandpreservationof seafood)or hasdownstreamlinkswith majorinvestmentslike Steel
Mill (engineeringworkshops)or hasa localizedmarket(iceandcoldstorage,bakeries)or repres-
entstheapplicationof complex,large-scalet chnology(petrochemicals).
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on theestablishmentof newunitsin certainindustriesin thedevelopedmetropoli-
tanregionsof thecountrylikeKarachiandLahore.In addition,therehasbeena
dimensionof regionalequityintheallocationof publicexpendituresonphysicaland
socialinfrastructure.Thechangedsectoralemphasis,withhigherpriorityonrural
development,is likelyalsoto havehadsomefavourableconsequencesonthespatial
distributionof nationalincomeandwelfare.
Thebasicquestionthatarisesis theextentof progressthathasbeenachieved
asa resultof thesepoliciesin reducingregionalimbalancesin thelevelof develop-
mentatthedistrictlevelinPakistan.It is theobjectiveof thispapertoidentifythe
shiftingpatternin thedevelopmentrankorderingoverthe70sin oneprovinceof
thecountry,viz,Sind.Thisis aprovincewhichhastraditionallybeencharacterized
by fairly sharpdifferencesamongdistrictsin thelevelof developmentwiththe
largestcityof thecountry,Karachi,dominatingeconomicactivityin theprovince
andtherestof theprovincebeingessentiallyruralandrelativelyunderdeveloped,
exceptforafewpocketsof developmenti districtslikeHyderabadandSukkur.
Thebasicconceptualviewof developmentadoptedin thispaperistoseeit as
the endresultof interactionbetweenvarioustechnological,economic,socialand
institutionalfactors. As sucha seriesof indicatorshavebeenusedto indirectly
measureterritoriallevelsof development[seeTorgerson,WarrenS.(1958)]. These
indicatorsprimarilyrelatetodevelopmenti putsandcanbeusedastoolsforregion-
alplanning.
Thepaperhasbeenorganizedasfollows.SectionII describestheparticular
indicatorsusedfor evolvingthespatialandinter-temporalrankingof thedistricts
of Sindin termsof levelof development.SectionIII discussesthemethodology
usedforcombiningthevariousindicatorsintoonesummarymeasureof thelevelof
development.SectionN presentsheresultsof theempiricalnalysis.In SectionV,
wehighlighthemajorimplicationsof thefmdingsandindicatesomeof thelimita-
tionsof theexercise.Finally,theAppendixto thepaperdescribesthevariousdata
sourcesforthedifferentindicatorsandincludesthebackgroundtablestothestudy.
D. CHOICEOF DEVELOPMENTINDICATORS
A numberof studieshavebeenundertakeni thepastto rankdistrictsof
Pakistanin termsof levelof development.HelbockandNaqavi(1976)usedamulti-
dimensionalpproachto determinetherelativelevelof developmenta thedistrict
levelfor the60s.PashaandHasan(1984)haveattemptedasimilaranalysisfor the
70s.KhanandIqbal(1982)haveusedthemostrecentdatafromtheAgricultural
Censusof 1980,to quantifythespatialvariationin thelevelof developmentof rural
areasof thecountryin termsof accessofvillagestobasicinputsandservices.
All theabovestudieshave,however,constructeddevelopmentrankingsatone
momentin time. In thispaper,givenaconsistentsetofdevelopmenti dicatorsand
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datasources,an attemptis madeto showhowdistrictshavechangedtheirrank
orderingsoveraperiodof tenyears,fromtheearly70stotheearly80s.
Indicatorsthathavebeenincludedin thestudyrelatetomeasuresof economic
potentialandachievedlevelsof incomeandwealth;mechanizationa dmoderniza-
tionof theruralsector,especiallyagriculture;housingstandardsandaccesstobasic
residentialservices;developmentof transportandcommunications;andavailability
of healthandeducationalfacilities.Theindividualindicatorschosenaredescribed
below.Sourcesof dataforthedifferentindicatorsaredescribedinAppendix(Table
A-I).
IncomeandWealth
Variousindicatorshavebeenusedfor derivingtheincomeandwealthposition
of a district.Theseindicatorscorrespondto thetraditionalmeasuresof thelevelof
development.For therurale00nomy,agriculturalvalueaddedpercapita(AGVAD)
is thebasicindicator.It includesvalueaddedinmajorandminorcrops,fishingand
forestry.Themethodof computingthevalueaddedis,moreor less,thesameas
adoptedin nationalincomeaccounts.Anotherimportantindicatorof incomeand
wealthin ruralareasis live-stockpercapita(LSTOCK).Differentypesof livestock
havebeenaggregatedbyassigningweights.Theextentofcommercializationofagri.
culture(CCROPS)hasalsobeenusedasaproxyfor therelativemodernizationa d
prosperityof aruralarea.It representsheproportionof totalcroppedareabeing
usedforthecultivationofcashcropslikecotton,sugar-cane,rice,etc.
For theurbancomponentof adistrict,percapitamanufacturingvalueadded
(MVAD)hasbeenusedasanindicatorof incomelevels.Duetothepaucityof data,
onlyvalueaddedin thelarge-scaleindustrialsectorhasbeenconsidered.Therefore,
thismeasuremaycreatedistortionsin thecaseof districtswhichhavea relatively
highpresenceof small-scaleestablishments.
An overallmeasure,albeitcrude,of wealthlevelsincludedin thestudyis the
numberof bankbranchesper10,000persons(Banks).Theassumptionisthatthere
is a directcorrelationbetweenthenumberof branchesandthevolumeof bank
depositsin adistrict.Thisassumptionmayatleastpartiallybeviolatedinthecase
of districtswhicharegeographicallylargeandaccessto bankingservicesforthedis-
persedpopulationmayimply,otherthingsbeingequal,abiggernetworkofbranches.
Modernizationof Agriculture
Thereis somedebateasto whethermechanizationf agricultureconfersnet
socialbenefits.On theonehand,it contributestohigheryieldsandgreaterfarm
incomeleadingto a risein thestandardof livingwhile,ontheotherhand,thereis
evidencethattheuseof tractorsandotherfarmimplementshadledto tenant
evictions,labourdisplacementandmoreskewedistributionof landholdings.How-
ever,aJ1.indicatorof theextentof mechanizationof agriculturein theformof
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Communications
Numberof Radiosets(RADIO)per1000population,Televisionsets(TV)
andnumberof Postoffices(POST)per 100,000populationhavebeentakenas
indicatorsof theaccesstomedia nddevelopmentofcommunicationfacilities.Data
onnumberof residentialtelephoneconnections(TELEP)werenotdirectlyavailable,
hencethesehavebeenestimatedinamannerdescribedin theAppendix(TableA-4).
Developmentof thetransportationnetworkof adistricthasbeenseenin terms
of metalledroadmileage(MROAD)andunmetalledroadmileage(UMROAD)per
100squaremilesof geographicalarea.Withregardto theavailabilityof transport
vehicles,theuseof a summarymeasure,viz.,passengerloadcarryingcapacityper
capita,wasfust suggestedby PashaandHasan(1984). Thesameapproach,with
somemodification,hasbeenusedin thispaper.Theaggregatemeasurehasbeen
brokenupintotwoindicatorsprimarilytoindicateavailabilityof transportforlower
andupperincomegroupsinadistrict.Fortheformer,byusingappropriateweights,
thenumberof scooters,motorcycles,taxis,autorickshawsandbusesper1000urban
population(PASSEN)hasbeendetermined.For thelatter,themeasureis cars,
jeepsandstationwagonsper1000urbanpopulation(CARS).
Education
Oneof thebasicindicatorsof developmentistheliteracyrate.However,this
indicatorcouldnotbeincludedin theanalysisbecauseof thedifferencein thedefini-
tionof literacyin thepopulationcensusesof 1972and1981.Therefore,insteadof a
stockmeasureof thedevelopmentof theeducationsector,indicatorsof flowof
outputwereused.Grossenrollmentasproportionofpopulationintherelevantage
grouparedefinedfor primary(PENR),middlelevel(MENR),highersecondary
(HENR)andintermediateanddegreecollegelevel(IDENR).
FurtherTeacher-schooland Teacher-studentratioshavebeenincludedto
depictthequalityof education.In bothtypesof ratios,threelevelsviz.,Primary
(pTSC andPTST), SecondaryandMatric(HTSC andHTST) andInterDegree
(IDTSCandIDTST)havebeenconsidered.
Altogether,thetotalnumberof indicatorsincludedin thestudyis 31. There
arefive indicatorsof incomeandwealth,threeof modernizationof agriculture,
threeof housingconditions,eightof transportandcommunications,twoof health
andtenof education.3
tractorsper1000acresof croppedarea(TRACT) hasbeenusedin thispaperto
capturetheprocessof modernizationi thecountryside.Inaddition,theextentof
useof fertilizer,measuredasconsumptionffertilizerasproportionofcroppedarea
(FERT), andaccesstocanalirrigationsystemsandtube-wells,in termsof irrigated
areaasproportionof croppedarea(IRRI), havealsobeenusedasindicatorsof
modernizationi farmingpractices.
HousingConditions
hnprovementin housingconditionsis oneof theimportantconsequencesof
socio-econornicdevelopment.Possibleindicatorsin thissectorincludethepropor-
tion of householdswithouthomes,theproportionin 'Pucca'dwellings,accessto
toiletsby type,waterconnections,electricityandgas,etc.Againavailabilityof data
hasrestrictedthechoiceto threeindicators,viz,proportionof householdsusing
electricity(ELECT),gas(GAS)andwithinsidewaterconnection(WATER)
III. METHODOLOGYFORRANKINGDISTRICTS
The simplestnumericalprocedurein establishingranksof districtsis the
summationacrossindicatorsofstandardizedscoresineachindicator.Thistechnique
isreferredtoastheZ-sumtechnique,andisdescribedasfollows;
n X..-X.
(Z-sum),=~ ['J I
Y i =1 (1)
where
n
X.
I
Si
X..
IJ
=Numberof indicators;
=Meanvalueof ith indicator;
= Standarddeviationof ith indicatorjand
=Valueof ithindicatorinjth district.
ThehighertheZ-sumfor aparticulardistricthemoredevelopedit isinrelationto
otherdistricts.Thebasicproblemwiththistechniqueisthatit assignsequalweights
toallindicators.
Health
A numberof indicatorsof healthconditionsarediscussedin theliterature.
However,district-wisestatisticsonindicatorsuchaslifeexpectancyatbirth,infant
mortalityrate,maternalmortalityrate,etc.arecurrentlynot available.Hence,
indicatorsof inputsratherthanoutputsof healthserviceswereusedto explainthe
developmenti thissector.Theseare,first,thenumberof bedsinhospitals,dispen-
sariesandruralhealthcentres(BEDS)and,second,thenumberof doctorsper
10,000population(DOCTORS).
3An exerciseto verify the sensitivityof ranksto thenumberof indicatorsin eachsector
yieldedalmostsimilarrank ordering.Werankeddistrictsafterstandardizingfor thenumberof
indicatorsusingZ-scorein eachsector(for instance,Z-sumin incomeandwelathdividedby 5
plus Z-sumin Housingdividedby 3 andso on). The rank correlationcoefficientin overall
Z-sum(standardizedfor numberof indicatorsbysector)andoverallZ-sum(withoutstanchlrdizing
sectors)was0.97for theyear1980-81,whileit was0.92for 1971-72.
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Theconceptof Taxonomicdistanceis alsousedfor thepurposeof rankingof
countriesorterritorialunitsonthebasisof selectedindicators.Thisprocedurestab-
lishesthedifferencebetweenan'ideal'unitandtheobservedunit. Forourpurpose,
an'ideal'districtisonewhichhas'best'valueforaparticularindicator.Afterstand-
ardizingindicators,taxonomicdistanceisobtainedusingthefollowingformula:
analysis.Thereasonforthisisfairlyobvious.If therearemorevariablesthanobser-
vations,therelevantco-variancematrixwillbesingularanditsinversewillnotexist.
ZerbyandKhan(1984)haveprovidedanempiricali lustrationof thisproblem.In
thisstudy,with31 indicatorsandtendistrictsonly,thefactoranalysistechnique
couldnot,therefore,beapplied.
n ~ II.
(TD)J' =[L (Z.. - Z .)2]hi =1 IJ I (2) IV. EMPIRICALFINDINGS
where
Z..
IJ
~
Z.
I
= Standardizedvalueof ith indicatorinjth district;and
=Higheststandardizedvalueof ith indicatoramongalldistricts;
Table1givesthemagnitudeof theZ-sumandTaxonomicdistancein 1971-72
and1980-81for thetendistrictsof Sindincludedin thestudy.Thereappearstobe
considerablestabilityin therankingsof themostandleastdevelopedistricts.
Hyderabad,SukkurandKhairpurhaveremainedthethreetop districtsof Sind
(excludingKarachi)whilelacobabadandThattacontinueto bethemostbackward
districts.Therehasbeensomechangein rankingonlyamongtheintermediatedis-
tricts.LarkanahasdemonstratedthegreatestimprovementfollowedbyDadu.On
theotherhand,Tharparkarhasslippedconsiderablyin its rank. Nawabshahand
Sangharhaveretainedtheirrelativeposition.
Therobustnessof theresultsis confumed6bythefactthatthecorrelationi
ranksaccordingto thetwotechniquesi veryhighin bothyears.In 1971-72the
rankcorrelationcoefficientwas0.99andin 1980-81,0.96.
The most developed istrictis onewhichhasthe minimumtaxonomic
distance.Thistechniquealsoattachesequalweightsto all indicators.In addition,
theco~ributionto TD by a particularindicatorcanbeincreasedif itsmaximum
value,Z ij' isverylargein relationto thevaluesfor otherdistricts.Therefore,this
techniqueis sensitiveto thepresenceof outliers.4In fact,in thecontextof Sind,
Karachidistricthasverylargemagnitudesfor someindicatorsin relationto other
districts.Therefore,thisdistricthasbeendroppedfromtheanalysisin orderto
avoidbiasesin thederivationof taxonomicdistances.
Anothercommonandpopularmultivariatemethodforindexinglevelof socio-
economicdevelopmentis thetechniqueof factoranalysis.sThistechniqueproceeds
by clusteringindicatorswhicharecorrelatedmostintofactorsuchthatthelatteris
a linearcombinationof theformer.In addition,it attemptsocreatefactorswhich
haveminimumcorrelationamongeachother.Weightsareassignedtoeachfactoron
thebasisofeigenvalues,andin thismannertheoverallfactorscorefor adistrictis
computed.
HelbQckandNaqavi(1976)andPashaandHasan(1984)havebothusedthe
Z-sumtechniqueandfactoranalysisfor rankingdistricts.KhanandIqbal(1982)
have,however,eliedon theapproachof taxonomicdistances.In thisstudy,the
relativelysimpletechniquesof Z-sumandtaxonomicdistanceshavebothbeenused.
Thetwoproceduresleadto ahnostidenticalranksfor thedifferentdistrictsinboth
timeperiods,therebydemonstratingtherobustnessof theresults.
Dueto thenatureof thedataset,factoranalysiscouldnotbeusedforranking
thedistricts.Bum(1982)hasshownthatspuriousresultsmaybeobtainedif the
numberof indicatorsis equalto or greaterthanthenumberof spatialunitsin the
4The techniqueof Z-sumis also sensitive(althoughless as comparedwith taxonomic
distance)in caseof outlierwhicheffectsthemagnitudeof themeanandstandardeviation.
SFor detaileddiscussion,[seeAdelman and Morris (1972)] .
6Becauseof this robustness,we will presentthe remainingresultsbasedon taxonomic
distancetechnique.
Table1
MagnitudeolZ-sumandTaxonomicDistances
1971-72 1980-81
Districts
Z-sum Rank TaxonomicRank Z-sum Rank TaxonomicRank
Distances Distance
Khairpur 2.19 4 12.72 3 2.68 3 12.40 3
lacobabad -10.65 9 14.37 9 -16.77 10 15.13 9
Sukkur 10.72 2 10.89 2 15.06 2 10.74 2
Nawabshah -7.78 7 13.70 7 -5.94 6 13.60 7
Larkana -6.51 6 13.42 6 -1.56 5 12.73 4
Sanghar -4.21 5 13.26 5 -0.04 4 13.00 5
Tharparkar 3.35 3 13.12 4 -9.05 8 14.14 8
Dadu -8.30 8 13.79 8 -6.54 7 13.50 6
Hyderabad 35.23 1 8.08 1 34.68 1 8.11 1
Thatta -14.04 10 15.15 10 -12.60 9 15.30 10
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AnotherimportantconclusionfromTable1isthatdespitethevariouspolicy -
measuresadopted,asmentionedearlier,regionaldisparitiesin theprovinceof Sind
!::: co '<:t 0\.9 6 - r-- \0 co or) ('f') ("'I 0..... co - *
havenottendedto declinein the70s.Theevidence,atbest,is ambiguouswith
'" ('f')
u ("'I oq;:3
respectto thechangein thegapbetweenthemostandleastdevelopeddistricts. ;E
r-- - 0\ 0, ('f') or) \0 r-- co '<:t ("'I 0-
This is revealedby examiningthe changein taxonomicdistancesfor eachdistrict
r--
-
overtheperiod.Taxonomicdistanceshaveincreased(implyingreductioni thegap)
-
co
somewhatfor the two most developeddistricts,HyderabadandSukkur.However, ..=
6 or) 0\ \0 0 ("'I r-- co ('f') - '<:tco -
they haveincreasedsignificantly(implyingincreasein gap)for the two mostback-
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;; *('f')
ward districts,Thattaand lacobabad.It is clearthat a significantbreakthrough as
("'I "1
r-;- 0
notyetbeenachievedinbringingthevariousdistrictsofSindclosertoeachotherin
- '<:tr-- ('f') 0 0\ co or) ("'I - \0
r-- -
termsofthelevelofdevelopment.7
cO -
To answerthe questionof regionaldisparities,explicitly, it is hypothesized
cou
6'S '" \0 0\ ("'I co ('f') or) '<:t r-- - 0
that changein Z-scorein eachdistrictfor eachvariableis a functionof baseyear's
;:3!::: co - * 00
Usingthisregressionspecification,831coefficientsareesti.
e .9 or) 6
magnitudeof Z-score.
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mated. The sign, magnitude and level of significance of {3'sare used to explain the
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changesin regional disparities over the time.
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Theimportantconclusionsfromthisexerciseare,first,allpubliclyprovided
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between most privileged and lessprivileged districts of Sind. This assertionis obtain-
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ed from positiveand significantcoefficients(seeAppendix,Table A-S). Second,
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U
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::a r-- 0'" ."4
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decreasedinthisdevelopmentac ivity.Third,allnegativecoefficientsineducation .9 !::: <I) - ....0"" co 0
has confirmeda generalsuccessof Governmentin termsof decreasingdisparity
.9 bo .;:3 6
- 0\ \0 '<:t or) ("'I 0 co ('f') r--..........
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amongdistrictsof Sind especiallyin primaryeducation. Fourth, disparityamong
t;j '§ u
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districtsin modernizationand mechanizationof agriculturehas,by andlarge,not r-;-
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<I);; * u
§ 0\ .:
Table 2 presentsthe sectoralranksof eachdistrict in the two periods,it is
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r-- 0 ';3, co ('f') - 0 r-- \0 or) 0\ ("'I '<:t ""
possiblefromthistabletodeterminethereasonsforanapparentdeclineorimprove-
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r-- ........
mentin a district'sposition. For example,thesignificantimprovementin Larkana's
0u-
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7For the year 1971-72 the gap, according to mean taxonomic distances,betweenmost and
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lessdevelopeddistricts emergesas 5.28 and for 1980-81 it comes to 5.75.
0
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8 The following specification is used:
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whereZij is Z-score(withtwo periodsbeingmergedintoonecommondataset)of districti
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reducedisparityandinsignificantrefersto thesituationwherenochangein disparity
'" u "0 "0
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amongdistricts hasobserved.
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statusduringthe70scanbe attributedto adramaticimprovement(seventhto third) 1:: !::
in theproductivityof the districtduepartlyto therapidpaceof mechanizationand
Q) ,B .....
I
M 0 M - "! 00 "!
moderni4ation of its agriculture (ninth to fifth). Simultaneously,therehasbeen
Q) <:<:I 0 C'i . ,....; - - 0 0u
;:::I
considerablexpansionin socialinfrastructure,especiallyhealth(ninthto second). ;E
The majordeteriorationin Tharparkar'spositionis due,first,to relativelyslow
growth in income and wealth (fifth to eighth)probably causedlargelyby the
I
..s:=
I
IJ:( V'! - 00 - C"J C"J v:.....
completereversal(first to tenth)of the positionof the districtwith respectto the <;; 1"
0 \0 ,....; M f"I 0I I - I I I I
useof agriculturalinputs.9 In addition, Tharparkar haswitnesseda worsening of its
rankin housingconditions(sixthto ninth)andhealthservices(firstto eighth).
Table3 providesaveragesectoralgrowthratesfor eachdistrict. An exarnina- ,
tion of datarevealsthathighgrowthin DaduandThattais,mainly,becauseof sub-
'13*
;:::I* I f"I
f') C"J C"J C"J f') V'!
S!:: . C'i
stantiveincreasein percapitamanufacturingvalueadded. Significantimprovement
0 \0 M M V'> \0 M - -
S :;:: I I I I I I
in Larkana'sposition in modernizationand mechanizationof agricultureand in
0 <:<:I
U U
healthis theresultof highestgrowthratesin both sectors.However,thedistrictof "".....
Larkanahasshowna declinein transportandcommunicationsfacilities. In District
.<:J
E;
o.o!::
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compensatesfor a significantdeclinein the sectorof communicationsandhealth.
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HighgrowthrateinKhairpurdistrict(secondhighest)isdue,first,tomajorimprove-
0u
mentinroadfacilities(especiallyinunmetalledroads)andrelativelygreaterimprove-
t:::I
c:c:
ment in housingconditions. The district of Nawabshah,Sangharand Hyderabad
M .:; .;, .....'" <>
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have shown a moderate growth in virtually all sectors, while Tharparkar and Jacob-
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abadhaveremainedatthebottomin mostdevelopmentactivities.
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priority in futuredevelopmentallocations.All indicatorsof educationhaveshown
<:J 0 .....rs
negativeorrelativelynegligiblegrowthineachdistrictof Sind.Inhealth,thesitua- ': et;J,$
tion is perhaps,evenworse. All districtshaveshownsignificantdeclinesin the
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availabilityof doctorswith the exceptionof Larkana. Transportandroadfacilities
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ivitieshavenotkeptpace,by andlarge,withthegrowthof population. .s
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Table4 givesthe rank correlationcoefficientsbetweensectoralranksof the 'I::..9p"'"
districtsandtheoverallrankingfor thetwo periods.A keyconclusionistherelative-
<>0
ly low correlationbetweenincomeand wealthrankingsand the overallstatusin
.... C"J v: 0\ r-- - "! f"I 00 r-- 2Q.) C'i C'i C'i C'i0 - M - V'> M os <>
termsof thelevelof development.Thisis consistentwiththeresultsof otherstudies
:::s
"='
[seePashaandHasan(1984)] andindicatesthat theuseof percapitaincomeonly
I
candistortthepictureof developmentsignificantly.Thehighestcorrelationwiththe ::I"='..... Q)"='
::I
9Thecoverageof croppedareafor districtTharparkarin two censuses(1972and 1981)
'5,U..s:= ;; <<:<:I
is not the same. The latter was extendedto someparts of Tharparkars (sub-divisionMithi) which
.... <:<:I
..s:=
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could not be covered in 1972 census. This extendedarea,largely,consistsof unirrigatedcropped
U e- .D !::
<:<:I <:<:I <:<:I <:<:I
;:::I
-;h
....
'J:: .D <:<:I <:<:I e- ;:::I Q.) .....'Cd .:.: .....
area. Due to this extension, Tharparkar has shown a significant decline in the extent of irrigated
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Table4
Rank Co"elationCoefficientsbetweenOverall
andSectoralRanks
Indicators
Appendices
AppendixTableA-I
Sourcesof Datafor DevelopmentIndicators
Natureof Data
Manipulation
Sources
IncomeandWealth
1. AGV AD
2. LSTOCK
overallrankingis thatof thehousing,educationandtransportandcommunications
indications.Therefore,theprof1leof backwardnessin Sindappearsto consistof a
poorqualityof housing,limited-~-..;essto municipalservices(watersupply,gas,
electricity)andrestrictedavailabilityof health,educationalndtransport(roads)
facilities.
V. CONCLUSIONS 3. CCROP
Theprincipalconclusionof thestudyis thatdespitetheregionaldevelopment
policiespursuedin theprovinceof Sindduringthe 70slittle successhasbeen
achievedinnarrowingregionaldisparitiesamongdistricts.Thisindicatesthatthereis
needfor it fundamentalre-evaluationof the nature,scopeandcontentof these
policies.Resultsof thestudyalsoindicatetheprioritysectorsonwhichresources
mayhaveto beconcentratedin futureif thebackwardareaswithintheprovinceare
tobebroughtclosertothedevelopeddistricts.
4. MVAD
5. BANKS
I. Development
Statisticsof Sind
2. MarketsandPrices
3. DistrictCensus
Reports,1972& 1981
1. PakistanCensusof
Agriculture(Pro-
vinceReports),1972
and1980
2. Development
StatisticsofSind
3. DistrictCensus
Reports1972& 1981
1. PakistanCensusof
Agriculture(Pro-
vinceReports)
2. Development
StatisticsofSind
1. CensusofManufac-
turingIndustries
2. DistrictCensus
Reports1972& 1981
1. BankingStatistics
ofPakistan1971-72
and1980-81
2. DistrictCensus
Reports1972& 1981
For detailediscussionof es-
timationprocedureandcom-
putationalframework,see
"RegionalAccountsof Sind
1970-71to 1979-80"by
NuzhatAhmadandHaroon
Jamal,AppliedEconomicsRe-
searchCentre(Unpublished).
This indicatoris constructed
usingthemethodadoptedin
Pasha and Hasan(1982).
Theweightsassignedto each
categoryof livestockareas
follows:
BuffaloCow&Camel 1.0
Cattle 0.8
GoatsandSheep 0.1
Poultry 0.01
Rice, Sugar-cane,Cotton
Rapeseed& Mustard and
Tobaccoare consideredas
cashcrops.
District-wisemanufacturing
value added is obtained
directlyfromtheappropriate
census of manufacturing
Industries.
Directlyavailable.
Continued-
Sectors 1971-72 1980-81
IncomeandWealth 0.32 0.58
Modernizationof
Agriculture 0.50 0.64
HousingConditions 0.71 0.90
Communications 0.67 0.83
Health 0.48 0.50
Education 0.72 0.79
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Indicators
AppendixTableA-I - (Continued)
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Sources
Natureof Data
Manipulation
Modernizationof
Agriculture
6. IRRI
7. FERT
8. TRACT
HousingConditions
9. ELECT
10.WATER
11.GAS
Communications
12.RADIO
13.TV
14.POST
15.TELEP
1. Development
StatisticsofSind
2. PakistanCensusof
Agriculture(Pro-
vinceReports)
1. PashandHasan
(1984)
2. District-wiseHousing
CensusReports(1981)
1. DevelopmentStat-
isticsof Sind
District-wise
CensusReports
Directlyavailable.
16. MROAD
17. UMROAD
18. PASS EN
Direct district-wisedataon
theseindicatorsareavailable
for the year1980-81in dis-
trict-wise Housing Census
reportsbut anestimatewas
neededfor theyear1971-72.
FortunatelyPashaandHasan
(1984) estimated using
PopulationCensusfiguresof
1971-72andHousing,Eco-
nomic and Demographic
Survey,1973.For detailsee
Pasha and Hasan (1984,
p. 186).
19.CARS
2.
1. PashandHasan
(1984)
2. District-wiseCensus
Reports,1972and1981
Health
20.BEDS
21.DOCTORS
Directlyavailable.
Thedirectdataonnumberof
residentialtelephoneconnec-
tions were not available,
henceanestimatewasneeded.
For theyear1971-72there-
lated figurewere obtained
from Pasha and Hasan
(1984,p. 190).District-wise
Census reports of 1981
providethe totalnumberof
telephoneconnectionsinclud-
ing manufacturingconcerns,
Education
22.PENR
23.MENR
24.HENR
25.IDENR
26.PTSC
27.PTST
28.HTSC
29.HTST
30.IDTSC
31.IDTSTContinued-
therefore,to avoiddouble
counting,thesefigureswere
adjustedby allowing5 to 10
percentdeduction,keepmg
manufacturingvalueaddedof
districtsinview.
1. District-wiseCensus Directlyavailable.
Reports,1972and1981
1. DevelopmentStat-
isticsof Sind
2. District-wiseCensus
Reports
1. DevelopmentStat-
isticsof Sind
2. District-wiseCensus
Reports
1. PashandHasan
(1984)
2. District-wiseCensus
Reports
1. DevelopmentStat-
isticsof Sind
2. District-wiseCensus
Reports
Directlyavailable.
Directlyavailable.
No publishedataonnumber
of doctorsareavailable.For
theyear1971-72numberof
doctorsper10,000ofpopula-
tionwasobtainedfromPasha
and Hasan(1984).District-
wisenumberof doctorsfor
theyear1982areavailablein
an unpublishedpaperby N.
A. Abbasi "An Analytical
EvaluationofPersonalHealth
Care Services,Organization
and Management:Sind
RegionalPlanOrganization".
Karachi,1983.
All dataareobtained irect-
1y. Enrollment ratio are
calculatedas percentageof
thefollowingagegroups:
5-9 yearsforPENR
10-14yearsforMENR
15-19yearsforHENR
20-24yearsforIDENR
AppendixTableA-2 -.I.j:>.
TaxonomicDistancebyDistricts
Khairpur lacobabadSukkurNawabshahLarkanaSangharTharparkarDadu HyderabadThatta
Total 1971-72 12.72 14.37 10.89 13.70 13.42 13.26 13.12 13.79 8.08 15.15
1980-81 12.40 15.13 10.74 13.60 12.73 13.00 14.14 13.50 8.11 15.30
Incomeand 1971-72 4.87 3.04 2.82 5.18 4.35 3.58 3.48 5.17 3.04 3.38
Wealth 1980-81 4.73 5.65 4.59 5.32 4.64 3.68 5.39 5.52 4.69 4.72
Modernization1971-72 2.31 4.79 3.45 2.11 4.34 2.30 0.54 3.95 0.86 2.94 ;;;.
ofAgriculture1980-81 1.25 4.15 3.60 2.33 3.30 2.09 5.03 4.14 2.13 3.82
::!
..
Housing 1971-72 5.38 5.28 3.23 5.60 5.12 4.16 5.28 5.56 0.0 6.15
Conditions 1980-81 4.57 5.02 2.05 4.58 4.70 4.59 5.40 4.99 0.47 5.84
Communi- 1971-72 7.62 7.56 5.30 7.10 6.30 7.50 6.90 7.50 3.90 8.30
cations 1980-81 6.80 7.70 5.00 7.30 6.50 6.76 6.70 7.20 2.10 8.60
Health 1971-72 3.98 4.24 3.75 4.71 4.70 4.48 4.14 3.27 0.0 4.23
1980-81 4.08 4.53 4.26 4.55 2.98 4.46 4.48 3.54 0.0 3.57
Education 1971-72 5.48 8.34 6.78 7.22 7.36 8.02 8.23 6.97 6.33 8.81
1980-81 6.86 8.45 5.85 7.58 7.35 7.97 7.12 6.70 5.88 8.59
AppendixTableA-3
Z-sumScorebyDistricts
.KhairpurlacobabadSukkurNawabshahLarkanaSa'p.gharTharparkarDadu Hyderaba4Thatta.
Total 1971-72 2.19 -10.65 10.72 -7.78 -6.51 -4.21 3.35 -8.30 35.23 -14.04
1980-81 2.68 -16.77 15.06 -5.94 '-1.56 0.04 -9.05 -'-6.54 34.68 -12.60 v,;:,-
S;...
Incomeand 1971-72 -1.12 3.11 1.71 -3.38 -1.69 < 034 1.95 -2.92 2.42 -0.83
.
Wealth 1980-81 0.04 -2.26 1.53 -1.78 -0.17 3.07 -0.66 -1.26 0.79 0.69 ...
;s'"
Modernization 1971-72 1.15 -4.28 -1.49 1.44 -3.12 1.44 3.76 -2.34 3.21 0.25 S-
of Agriculture1980-81 3.48 -2.26 -0.47 2.40 -0.79 2.34 -3.47 -1.88 -1.62 -0.96 Ii'
.[
Housing 1971-72 -1.42 -1.23 2.35 -1.79 -0.95 0.84 -1.22 -1.73 7.90 -2.75 ::!'"
Conditions 1980-81-0.70 -1.47 4.40 -0.74 -0.86 -0.77 -2.18 -1.43 6.70 -2.94
;s...
),..
Communica- 1971-72 -3.31 -2.4 5.6 -1.5 .6 -3.14 2.4 -3.1 11.0 -5.8
;s
?\"
tions 1980-81 -1.2 -5.1 4.4 -1.9 .2 - .03 -.9 -2.3 13.7 -6.9
...
s.
Health 1971-72 -0.32 -0.74 -1.41 -1.32 9.88 -0.72
Oq-0.01 -1.08 -0.52 5.25
1980-81-0.62 -1.22 -0.89 -1.27 1.41 -1.17 -1.22 0.28 5.12 -0.42
Education 1971-72 7.21 -5.09 2.62 -1.09 -0.05 -2.81 -3.01 0.95 5.48 -4.22
1980-81 1.72 -4.46 6.11 -2.66 -1.36 -3.45 -0.64 0.06 6.74 2.06
-
-.IVo
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AppendixTableA-4 AppendixTableA-4- (Continued)
Meanand.StandardDeviationofDevelopmentI dicators III. HousingConditions
Indicators 1971-72 1980-81
9. ELECT 10.71 25.09
(percentageof DwellingUnitswith (4.18) (15.32)
I. IncomeandWealth Electricity)
1. AGVAD 331.00 834.33
(AgriculturalValueAddedinConstant (75.80) (355.88) 10.GAS 0.91 4.54
RupeesperRuralPerson) (percentageof HouseswithGasConnection) (0.98) (4.99)
2. LSTOCK 0.50 0.43 11.WATER 5.59 10.50
(EquivalentNumberof livestockperRural (0.07) (0.07) (percentageof DwellingUnitswithInside (3.42) (6.66)
Person) WaterConnection)
N. Communications
3. CCROP 35.87 42.20 12. RADIO 13.67 15.27
[ExtentofCommercializationof (6.67) (11.67) (RadioSetsperThousandPopulation) (9.21) (8.04)
Agriculture(percent)]
13.TV 6.20 303.15
4. MVAD 230.68 1861.18 (TelevisionSetper100Thousand (11.89) (248.21)
(ManufacturingValueAddedinConstant (107.31) (2133.70) Population)
RupeesperCapita-Ufban) 14.POST 7.26 6.09
5. BANKS 3.11 5.77 (postOfficesper100ThousandPopulation) (5.41) (3.94)-
(BankBranchesper100Thousandof (0.68) (0.96) 15.TELEP 4.21 1.83
Population) (ResidentialTelephoneConnectionper1000 (1.80) (0.79)
Population)
n. ModernizationofAgriculture 16.MROAD6. IRRI 84.26 83.06 3.20 6.64
(IrrigatedAreaasaPercentofCropped (15.04) (18.25) (MilesofMetalledRoadsper100Sq.Mile (1.81) (3.80)
Area) of DistrictArea)
17.UMROAD 8.34 11.77
7. FERT 0.Q1 0.02 (MilesofUnmetalledRoadsper100Sq. (7.10) (4.69)
(Useof FertilizerinNutrientTonnesper (0.01) (0.01) Mileof DistrictArea)
AcreofCroppedArea)
18.PASSEN 30.64 24.71
8. TRACT 0.38 1.40 (passengerLoadCarryingCapacityper1000 (24.82) (30.86)
(Tractorsper1000AcreofCroppedArea) (0.24) (0.55) UrbanPopulation)
19.CARS 2.16 1.79
Continued- (CarsandJeepsper1000UrbanPopulation) (1.24) (1.73)
V. Health
20. BEDS 2.66 5.06
(HospitalBedsper10ThousandPopulation) (1.58) (2.51)
- I
Note: *Specification:Zit+l - Zit =a +{3Zit where; Zit =Z-scoreof districti in
periodt. .
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AppendixTableA-4- (Continued)
Indicators 1971-72 1980-81
21. DOCTORS 1.01 0.69
(Doctorsper10ThousandPopulation) (0.58) (0.45)
VI. Education
22.PENR 35.0 32.0
[primaryEnrolhnentRate(percent)] (8.0) (5.0)
23.MENR 2.0 2.0
[MiddleEnrollmentRate(percent)] (1.0) (1.0)
24. HENR 9.0 13.0
[HigherSecondaryorMatricEnrollment (3.0) (3.0)
Rate(percent)]
25. IDENR 1.0 1.0
[Inter-degreeEnrollmentRate(percent)] (0.1) (1.0)
26.PTSC 2.31 2.59
(primaryTeacher-schoolRatio) (0.40) (0.44)
27.PTST 0.04 0.04
(primaryTeacher-studentRatio) (0.01) (0.001)
28. HTSC 14.60 16.92
(HigherSecondaryandMiddleTeacher- (1.45) (1.64)
.schoolRatio)
29. HTST 0.06 0.04
(HigherSecondaryandMiddleTeacher- (0.03) (0.01)
studentRatio)
30. IDTSC 17.49 18.04
(Inter-degreeT acher-schoolRatio) (3.46) (2.73)
31. IDTST 0.09 0.05
(Inter-degreeT acher-studentRatio) (0.06) (0.02)
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AppendixTableA-5
ResultsofRegressionAnalysis*
Indicators t3-Coefficient t-Statistics
AGVAD 0.15 0.09
LSTOCK -0.92 -2.86
CCROP -0.68 -1.12
MVAD 7.06 1.09
BANKS -D.72 -1.49
IRRI -0.65 -1.58
FERT 0.23 0.85
TRACT -0.59 -0.74
ELECT 1.92 2.46
WATER 0.88 4.93
GAS 3.90 7.75
RADIO -0.46 -1.89
TV 16.04 3.76
POST -1.16 -4.63
TELEP -0.62 -7.93
MROAD 0.43 0.79
UMROAD -0.73 -3.43
PASSEN -0.23 -0.67
CARS -0.31 -0.73
BEDS 0.28 0.84
DOCTORS -0.30 -2.58
PENR -0.46 -2.88
MENR -0.25 -0.82
HENR -0.41 -1.57
IDENR -0.34 -1.50
PTSC -0.02 -D.08
PTST -0.79 -4.64
MTSC -0.56 -1.51
MTST -D.94 -12.36
IDTSC -0.69 -2.70
IDTST -0.86 -11.75
AppendixTableA-6 -
Magnitudeof DevelopmentIndicatorsfor Districtsof Sind- 000
KhairpUt Jacobabad Sukkur Nawabshah Larkana Sanghar Tharparkar Dadu Hyderabad Thatta
1971-72
AGV AD 342.870 459.850 383.630 220.Q20 326.650 321.400 422.220 209.040 340.570 283.770
LSTOCK 0.590 0.620 0.510 0.420 0.490 .0.580 0.380 0.480 0.460 0.450
CCROP 21.910 37.260 34.080 33.940 41370 35.320 41.020 28.610 38.140 47.080
MVAD 321.160 70.000 275.800 253.100 62.000 91.100 327.300 308.300 353.700 244.500
BANKS 2.250 3.810 3.540 2.580 2.600 3.900 3.540 2.610 4.030 2.200
lRRI 98.240 51670 77.920 96.270 67.640 97.980 98.160 75.990 93.910 84.830
FERT 0.010 0.001 0.004 0.020 0.004 0.020 0.023 0.004 0.020 0.002
TRACT 0.490 0.130 0.320 0.310 0.070 0.240 0.640 0.140 0.770 0.680
ELECT 8.500 9.100 14.500 8.000 9.600 13.700 9.200 7.600 20.800 6.100
WATER 4.000 4.100 8.000 3.500 4.600 6.300 4.100 3.600 14.900 2.800
GAS 0.500 0.510 1.630 0.390 0.530 0.830 0.500 0.520 3.610 0.100 ::;.
RADIO 16.001 9.200 16.964 6.998 12.052 5.560 33.744 7.766 25.645 2.761 ::!
TV 0.000 0.000 0.070 0.590 0.000 1.590 5.710 2.730 40.470 10.830
POST 8.080 2.120 21.810 5.980 6.510 9.380 2.850 8.440 2.930 4.540 [
TELEP 3.500 2.500 7.500 3.300 4.000 2.800 3.700 5.500 7.200 2.100
MROAD 1.620 3.080 2.310 3.430 3.900 4.690 0.900 1.980 7.590 2.470
UMROAD 0.640 5.120 10.970 17.630 15.000 2.440 0.500 8.850 20.700 1.490
PASSEN 5.350 23.650 48.450 19.300 39.740 17.480 86.790 3.800 52.140 9.750
CARS 2.370 3.740 2.900 1.420 1.990 0.740 3.980 0.350 3.260 0.810
BEDS 2.890 2.200 1.960 1.280 2.230 1.410 1310 4.370 6.620 2.310
DOCTORS 0.740 0.750 1.260 0.700 0.400 0.840 1.200 0.890 2.590 0.720
PENR 40.000 31.000 49.000 27.000 40.000 37.000 23.000 40.000 36.000 24.000
MENR 4.000 2000 2.000 2.000 2.000 1.000 2.000 1.000 3.000 1.000
HENR 11.000 7.000 4.000 8.000 10.000 13.000 9.000 8.000 14.000 3.000
IDENR 1.000 0.300 1.000 '1.000 0.200 1.000 1.000 1.000 2.000 0.100
PTSC 2.650 2.130 2.560 2.570 2.160 2.120 1.600 2.440 3.020 1.840
PTST 0.050 0.030 0.030 0.040 0.040 0.040 0.060 0.040 0.040 0.050
msc 18.290 13.930 15.160 15.790 14.590 13.790 13.370 14.250 13.430 13.360
HTST 0.050 0.060 0.140 0.050 0.040 0.050 0.050 0.050 0.050 0.090
IDTSC 14.800 13.330 18.000 17.000 17330 13.250 17.600 24.670 22.400 16.500
IDTSf 0.050 0.080 0.080 0.040 0.220 0,040 0.060 0.070 0.060 0.220
Continued-
AppendixTableA-6- (Continued)
1980-81
AGVAD 994.120 1119.270 425.070 741.460 856.490 1701.980 782.710 530.760 699.790 491.670
LSTOCK 0.520 0.420 0.430 0.360 0.420 0.480 0.570 0.350 0370 0.420
CCROP 27.700 44.660 62.210 39.240 50.580 40.480 18.000 43.450 50.400 45.240
MVAD 339.900 52.300 2041.800 1125.900 142.600 195.800 1335.800 5637.100 1521.300 6219.100
BANKS 6.010 3.660 6.620 5.990 5.780 6.620 5.590 4.830 7.200 5.350
lRRJ 99.080 68.790 84.830 99.060 77.070 99.910 39.090 73.690 96.160 92.930
FERT 0.030 0.010 0.002 0.040 0.020 0.040 0.030 0.020 0.030 0.010
TRACT 2.600 1.050 2.000 1.320 1.340 1.470 0.680 0.690 1.640 1.250 '"
ELECT 23.000 20.450 57.220 20.680 24.930 18.990 11.270 18.620 50.040 5.670 '5;...
WATER 9.300 7.070 16.120 10.390 7.280 9.450 6.260 6350 28.260 4.470
.
GAS 2.610 1.270 11.810 2360 2.700 3.480 1.320 2.620 16.520 0.730
RADIO 14.165 10.726 29.200 6.175 11.264 17.796 18.031 6.896 29.656 8.787
...
TV 115.270 146.440 497.730 203.600 297.200 285.140 202.600 202.040 973.650 107.760 ..POST 2.240 1.380 1.220 3.540 11310 9.110 10320 11.520 3.990 6.290 S.TELEP 1.540 1.280 2.840 1.470 1.960 1.620 1.570 1.440 3.720 0.890 t::::1
MROAD 10.290 4.050 4.870 10.910 8.580 5.690 1.270 3.170 13.730 3.900 '"rtiUMROAD 14.130 7.490 16.200 16.680 12.830 17.800 8380 8.590 13390 2.240 C"
PASSEN 7.150 13.920 42.960 5.770 3.440 0.830 47.110 20.640 104.140 1.160 ::!CARS 1.980 1.690 3.090 0.400 0.400 0.120 1.510 1.750 6.270 0.660 '"
:os
BEDS 4.260 3.820 2.470 3.640 8.510 3390 2.860 6.210 10.660 4.810 §:DOCTORS 0.560 0.370 0.760 0.380 0.710 0.470 0.540 0.610 1.980 0.550
37.000 30.000 35.000 r::.PENR 20.000 39.000 34.000 28.000 34.000 36.000 26.000 :os
..,.MENR 5.000 2.000 2.000 3.000 2.000 2.000 3.000 3.000 2.000 1.000 C>HENR 13.000 9.000 16.000 12.000 15.000 15.000 12.000 11.000 18.000 7.000
IDENR 1.000 1.000 2.000 1.000 1.000 1.000 1.000 1.000 2.000 0.300
S.PTSC 2.460 2.300 3.020 2.770 2.560 2.370 2.040 2.730 3.590 2.100 ...
PTST 0.040 0.040 0.030 0.030 0.040 0.040 0.040 0.040 0.030 0.040
HTSC 18.400 17.440 19.370 16.660 16.590 14.790 17.000 16.000 19.010 14.000
HTST 0.040 0.050 0.040 0.040 0.040 0.040 0.040 0.040 0.040 0.060
IDTSC 14.670 14.600 23.800 18.750 15.800 17.000 21.000 17.670 19.600 17.500
IDTST 0.040 0.070 0.040 0.040 0.050 0.050 0.050 0.070 0.040 0.090
Note:-ExcludingKarachi.
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